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(54) Title: MODIFIED CONJUGATED DIENE POLYMER, POLYMERIZATION INITIATOR, PROCESSES FOR PRODUCING 
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(57) Abstract: A novel polymerization initiator which can introduce an active amino proton into a polymerization initiation end 
without being deprived of its polymerization activity; and a novel modified conjugated diene polymer which has excellent interaction 
1^ with a filler and can give a rubber composition reduced in heat build-up. The polymerization initiator is a diamine compound in which 
one of the amino groups has been protected by a silylating agent and the active proton of the other amino group has been replaced 
00 with an alkali metal or alkaline earth metal. The modified conjugated diene polymer, which can be produced with the polymerization 
t*^ initiator, is a homopolymer of a conjugated diene compound or a copolymer of a conjugated diene compound with an aromatic vinyl 
compound and has a residue derived from a diamine compound at the polymerization initiation end. 
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[0070] ^/V^V^4he^^^^^^l-c«, 3-Yy^V3c^y?V7°n\£/V^^? 

[0071] ^^H^T^^S^WtKn^/VtVV^i/^^k^^bT^, 3-(l-^ 

hyyh^-»>-^, (l-^^y^^w^/^Mhyy^^)^^, u-^r-y-y^ 

uy^y)y^MhV^h^y>yyy, 2-(l-^^-y^-uy4^/)^MhV^-h^y) 

-yyy, 2-(l-^^-y^U^^y)^MbVyb^>yy>', 3-(l-fc°ny^rvV):7°n 
tVKhy^h^r^)^^, 3-(l-fc°ny^/P):7 0 nfc7Khyy-h^>>>-^, 3-(l-^^ 

y^w^y^ntvKhy^h^^y', 3-(i-K^^^-i/W^y)^°ntVHhy^ 

h^rv/)^^, 3-(l-^^y^U^^y)^tt°Mi?^b^)y^/^i/9l', 3-(l-^ 

^y^y^y)y°n\fM^^v^y)^/^yyy, s-tio-Chy^h^^yy/^^v 

/Hhy^h^^^^mi-^^^ww^y^^/Hhy^h^r^^^^w^b 

[0072] Hfc* #^^HMT5^^^tKo^/ktVV^-dr^7^b'^#/^L-C«, 3->y< 
^/VT^y^titVHhy^hdr^)^^, S-^^/VT^y^ntVKhyyh^r^)^^, 

3-i?^7VT^yy°v\i°MY y )^-Y^ys : 7^, 3-J^svT^yy°tt 0 MbyyY^) 

i/^y, 2-iyy^/PT^y^-^MbV^b^» : y>, 2-i/y^/VT^/^MbVyb^- 
yyyyy, 3-i/y^/VT*yy*ri\i°Mi/^Y^)y?-/V^>, 3-yy^;VT^yyn 
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[0073] ^<Dm<DtFv%/V}?/Vtt^^9^k&!&)bL,Xl^ 2-(hV ^h^y^V 

[0074] _hfB^(III)(OtKn^7/Vtf/V^^>7^^^», ^g^^-CfflV^t H 

[0075] ^(IV)^*3V R 8 $lU?R 9 ^oV >-c« , ^tb-^tbJifE^aiD^^ott^R^t^R 7 ^ 

[0076] ^(W)Xm^tl^^^/^^^y^^it^^tVXl^ #!JxJi, ^h^h^i/ 

^^-n-y^yy^y. ^b^MWl^yy^y, T^-sec-^h^v-v^^ 
-tert-^Hrv^^ y^/Wyh^-yy^:/, y^VVhy^h^yy^y, ^/^hV^ 

^h^>v^, i/ntyi^y^i^yy^y, ^/vhyyh^yy^, ^—/vhyyh 
h^yy^y, fcy^/v+yyh^ryy^y, e^vH^l^yy^y, i^tf^/i^y^yy 

[0077] ^(lv)(DtKn^7ktvv^-df-^^7^^^«, ^aWre^-ObiC ZLM!^± 

[0078] ±m^mz£&m&m^i$<D^vk£ijfc^ mmRf^xm^m^^, m 
[0079] *fc. ^B^o^tt^^^m^tt, m^r?i^#J^ttT$ys^ffl v , 
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[0080] < =r J*m.)8Mo > 

(D^w^bv \ ^A^^^^tt^^^^m^^-^^^ioKiro^-e 

(SBR) x aKU^^^A (BR) , *K!My:7V>-=i\A (IR) , /f/V^ (IIR) , 
[0081] ^W^LT^jt^tpO^0^b< > J* 

[0082] #3&0§©=f Ali^li, *iIiiLt*-*V77^^t;/XiiiiMi^ 
JifB^A^100®i§P^^bT^f+10-100®MgPia^-bT^^(DdW^bV\ # 
— *Vy7^^^1^^^±^JOBa^*^rf^^l00K*f^-^bT^ffl0K* 

, =fA*a^#)^f^Htt^M^i-§o *-*>7>7^^L-C}4, FEF, SRF, 

HAF, ISAF, SAF^V— K»t><D#W3;LC HAF, ISAF, SAFi^V— K»^(D^ 
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[0083] ±mmmjtmMt^xte, i/y^&trFfE^x): 

wM 2 -xSiO-zHO ••• (X) 

y 2 

[0084] JifB^(X)^:b£;h,5&^ffc^&£LTtt\ y -771^7% a -7/Kt^©7M 
^-(Al O ) j^—^vfK ^V7^*°7f©7;V$t- tK^P^) (Al O -H O) ;=¥:/lM 



2 3 



2 3 



K ^Wi^h^7k^fb7VV^<7A[Al(OH) ] ;^^T/V^<7A[A1 (CO ) L 



3 3 



*Sft^^>^A[Mg(OH) L ifk^^^^A (MgO) , (Mg 

2 

CO ),^/V^(3MgO-4SiO -H O) % T^Vl^-^r>fK5MgO-8SiO -9HO),f 

3 ' 2 2 ~ 2 2 

^ £ (Tio ) x ^^H- (Tio ) x (CaO) , i&Wi\YJ] >^sV J* [Ca( 

2 2n-l 

OH) ] , ^fbT/^^iv^^v-^ (MgO-Al O ) , ^l>— (Al O • 2SiO ) „ M 

2 2 3 2 3 2 

y^(A10 -2SiO -2H O) , s^xrr^JV (Al O -4SiO -H O) „ ^Z^h^h (Al 

23 22 23 22 2 

O -4SiO -2HO), Sr^^T/V*^ pj>> (Al SiO „ Al -3SiO -5H 0#) , ^vflfrv 

322 25442 

^f^i^yj^ (Mg SiO „ MgSiO , ^^/^^ A (Ca SiO , ^v-f^T/l^— 

2 4 3 2 4 

«7-M;/W/>7A (Al O -CaO-2SiO ^iv^;/^;Vv'^ A (CaMgSiO 

2 3 2 4 

) ^ fi&&tA>^*7 A (CaCO ) % ^fbvVl^-r^ZrO ) , ^^fbvVV^— ">.A[ZrO( 

3 2 

OH) -nH 0],^^/V=3-^^[Zr(CO ) L h<Dj;5l£«#&*tiEi- 

2 2 3 2 

[0085] _hfB«^5±^j(D tfj-et , #^ vy^7^s0*uv \ %mmb\^xz/V%$:U&irz>~ 
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^twj^t^iST u iooha^®^^ ^m^^^ntt^^b-r^o 



^m^^^mm^xm^m^xm^-r^t^x^ z.tit>m&m^ 
[oo87] *%&m<D=tj*w&yor3:, ^jvvm^j>m^\c.\^.mx^ a zj^h^xh 

[0088] < HJfe^fJ > 



[0089] < 



(: 



A 

n 



*— o 



> 5.75mmol^Px., ^UKX30ftmMWL-fc o £j&LfcH#£PTFE:7-r/l^r— K 

xm%iuz&, i5mL<Dmm&ftfrfci&mvtci50mL(Dmj±ifyxmzi±&^ =tj» 



[0090] (S^f£A<DiB^) 



4.23mmoU n-^ 
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, 2,6-i>-t-^f/w P -^uy-/v (bht) <D4Vzfxis<;—?vWm (BiiTMS. : 5{f* 

ntcM&fcAtDWt^ifyft^-AiMrORXFft^f-Miftjti (Mw/Mn) , afet^t^— — — 

1+4 

[0091] (1) (Mn) ^I^^-fcM' (Mw/Mn) 

y/W^— ^B^n^rh^y^— [GPC : JlCy— MHLC-8020, : jny 

-mgmh-xl(2«?ij) , mft^:^Mmtftm$Y(m)]^w^m?$v^u>&m 
mtvx, M#:(D/Ky^fkyifot^^^i (Mn) Rnmm^^m (m 

w) (Mw/Mn) ttib/io 

[0092] (2)A-^-MML (100°C) 

1+4 

L (100°C)»J^Uc o 

1+4 

[0093] < M^it^M 1 > 
(M^B(D^) 

^ri+y^^W^^ 0.75mmoU ^^^^^^^(n-BuLOO.TSmmol^tl^^h^tK 
n^y/k^n/^ 0.75mmol^jllI^Px./cfttlf*rt?lil^bT, M^f^B^Mitbfco #£> 

[0094] <^titf*F!j2> 

^^.^^V^fD-yyn^ih^^^y^^^.i^: 60g, ^Uly^mW- 15g 
^^§J;5^^PX., ^IWIg^^h^tKnyy/k^n/Ny 0.75mmol^Px.. Jg^n-y 
^/vy^y^(n-BuLi)0.75mmol^P^Lfc^, 50r^.5fJ#rM^ra?<HTofc 0 ^ 
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„ 2 ) 6-^-t-y'f;Wp-^ky-/V (BHT) <7>f y^n/ V— /V^-ft (BHT^fti^ : 5{f ft 

[0095] <Mit)tiMJ3> 

^SL, ^^g^b^800mL(Dj»J±^f^W^^, ^^^^(D^^n^df-i^^ 
^X^^V^^^n^dri^^lR^^^^^i^: 60g, X^-U^MlW- 15g 
£&5J;5&w!jP;i, K^fe^h^tKnyy/K/n^y 0.75mmol^Px.. m^n-y" 
^^y^^^(n-BuLi)0.75mmol^Px.fc^, SOr-ei.SB^^M^SJ^^f ofc c ^ 

<Dm<DM^mikm^ m£\WoX-fo^K. 0 m^-Rmm^ 2,6-y-t-y^- 

/P-p-^uy — ;V (BHT) £Vfyy°ti/ V— /^Mm (BHTlftS : 5®i%) 0.5mL^Px. 
[0096] <§^I«!|2> 

i&^X 0.19mmol^P^.^, H^50r^30^5^t£^£^T V\ ^r<D^ BHT 

tfVfy^t^V— /^^^Px.7cffi«IH#icbTfi^#:E?r^b7Co 

[0097] < Mitit WW > 

±mm^fcB(D&mz.^^X, BHT(D^yy°n/V— /V^|R^PX.5ftt?«9^. E 

0.19mmol^Px.f^, M^O^^SO^PBl^ttSJ^ff V\ -?r<DgL BHT 
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[0098] 



1 


Mn 


Mw/Mn 


ML 1+4 (100°C) 




174 x 10 3 


1.20 


22 




195 X10 3 


1.08 


28 




382 x 10 3 


1.68 


80 




211 x 10 3 


1.04 


24 




319 X10 3 


1.87 


76 




357 X10 3 


1.71 


74 



[0099] ±mm&fcA-F&m v >t, ^ 

:^1^£160^15^M 

[0100] (3)iSn^tt(te^tt) 

tan 6 ^lOO^LTifM^U IEl^2<Z^ivm^i-ol ^T{*J;bK^!j7(D=f 

(Z)tan 8 £:100^L-C^MI^U IB^3<D=f^|aj^^^oV ^T^tb^ijl 1<D=? MS. 
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[0101] ^ 2 





IS-8-1 




is-a-3 


SBR *1 


80 


80 


80 




20 


20 


20 




50 


27 










27 


55 




10 


10 


10 




2 


2 


2 


£{bE&itaiJ6C *3 


1 


1 


1 






2.5 


5 


Eft* 


2.5 


2.5 


2.5 




0.3 


0.7 


1.4 


2M*J£ii£ljDM-P *6 


0.5 


1.2 


2 


fln*M3i£ljNS-P *7 


0.5 


0.6 


0.7 


Salt 


1.5 


1.5 


1.5 



[0102] *i ±mM^mmim— 2Rx^m^itmm—4-x:M^rcm^A—F, mmL,ft 

*2 B^i^y^XHM, — y^^AQ. 
^!lSi69. 

*7 N-t-^-2-^yy'fT^y;^7xy7?K, 7crtff^k^(^)M, y^ir^ 

— NS-P. 
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[0103] 





HjH5<HJl 






tkSS#J3 


mmm2 


J£!£15ij4 




s£-<*a 


SlHfcB 










tan(5(3%.50^C) <ffi&) 


69 


87 


73 


100 


54 


65 



[0104] »4 





H*fc0i|3 










tfc«W8 


ttJBLfcSBR 




S£{*B 










tan 5(10%, 50°C) (ffitt) 


76 j 89 


81 


100 


62 


74 



[0105] 











Jt«9!«J 1 1 




it&M 1 2 
















tan 5(10%. 50°C) (ffift) | 


81 


97 


95 


100 


78 


95 



[0106] £ji_h©i$m*^, ^K<D^tt#^^^^m^^tf^^i(D=fAm^ 
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m^mm 



en 



[2] 



[3] 



[4] 



[5] 



[6] 



[7] 



R 



l 



N — W 



N 



l 



/ 
\ 



R 



(I) 



Poly 



tt^ML (ioo°c)^io— i50-e$)Sr^#m^-r^ff^iIi^fB«c(Dg 

1+4 
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(i/oi^-/kT5y)^^yv^y^, 4-^y^/yT5y^^yTT/y7 s tK\ 4-v^^vvr^y 
^^xr/v-^tK. i,i-^(4-v ? y^/vT$y^^^/v)^i/>^, i,i-tr^(4—^^ 

/VT^y^^/k)rc^^^, l.l-^yh^rv^hyy^^T^^, 4-v ? y^/VT5y^<^v ? y 

=¥iyH\ 4-tf^/yt°y vV, 2-tf^/vt°y v^yn^^>/v#/v^vM^K\ e 
zfn9?#J», N-y^/w £ -jjzfn9?#J*. i,3-^y^/v-2-^^vyvV>\ N-y 

R 4 Z 2 X' ••• (II) 

a b 

mXfoV;afeO—3<DmWtX\ bm—4<DM^tX\ {&U a+b = 4-e*>§)-e^$^b§ 
#;y:/y^^fe5^£#«1-3fi^^ 
fijfB^tt^ffl V ^^/W^^B^tt^^, TfB^(III) : 
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[12] 



[13] 



1 



R 



R' 



Si — (OR 7 ), 



3-n 



(m) 



n 



n#/vtvi^;*7vK gt#t3&r^>\ #tft£i7^y, ~hj/k trys^ ^/V^^ 

l-20(D-tt(D«^^7K^*X^m^:6-18(D-tt(D^#^^7K; 



5£(IV) : 



R 8 -Si-(OR 9 ) 

P 4-p 



(IV) 



TfB^(V) : 
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R 



N — R ; 



N 



R 



(V) 



[14] 



TfE5£(VI) : 



[15] 



R 



l 



N — R l 



N 



H 



R 



(VI) 



H 



x{***^-e*>«9;R 3 «, ±mtmmxm, r\ r 2 $l<^r 3 <d— sv^ 



Y 2 -X 2 



(VII) 



^P^LT, TfB^(VIII): 



R 



1 



N — 



N 



R 



(VIII) 



H 



aCT, r\ r\ r'&ot 2 ^ ±mtmmxm. r\ r\ r 3 &ot 2 <d— 
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[17] (\)±MMy\)^m£fo^J-TV^ik&mK±M 



[is] m^i4\z.tm.<Dm&mi&mmm*m\ w^^w^m^ xm±&^ 

[19] (i)ilfB^(Vl)^£;fL£^T^k^ 

(ii)^^y/Hb^r^wb^^W1lT/v^y^JS{b^^ : b<^^T/v^y±s 

R* R 2 
\ , / 

N — R N "'OK) 

Y 2 ^ Oli — M 1 

R\ R\ r\ Y^U^M 1 ^ ±.mtmmx&<9 ;R\ r\ R 5 RXfY 2 CO-m^ 2 
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[2 1] m&m i-i 2jsaj i 8<d v ^-m^^mm^m^^^^ t 

io- ioo® fi$i3ga^b-c^§ff 5^1121 ^fEico^m^o 

[25] BtlfB^^lOOMft^^^-bT, tirfE«^±5^J^bTv'y^^l0-100Ki$P 
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